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Abstract 
People higher in neuroticism seem to have drawn the short straw of personality. However, 
there are multiple ways to score highly in neuroticism. Analyses of the short-scale Eysenck 
Personality Questionnaire-Revised in three large datasets revealed that higher neuroticism 
can mean having elevated scores on all items, elevated scores mainly on items related to 
anxiety and tension, or elevated scores mainly on items related to worry and vulnerability. 
Epidemiological and molecular genetic studies revealed that people in the first group are at 
greater risk for poorer mental and physical health, but that people in the latter two groups, 
and especially those people beset by worry and feelings of vulnerability, have better physical 
health. These findings suggest that future research on neuroticism and health should focus on 
different ways that people can exhibit high neuroticism. 
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A New Look at Neuroticism: Should We Worry So Much About Worrying? 
 Neuroticism features in nearly all personality models and questionnaires. For 
example, in the short-scale Eysenck Personality Questionnaire-Revised (EPQ-R; Eysenck, 
Eysenck, & Barrett, 1985), participants who answer “YES” to questions such as “Does your 
mood often go up and down?” obtain higher neuroticism scores. Other scales include items 
keyed to indicate low neuroticism, for example, “I seldom feel nervous.” (McCrae, Costa, & 
Martin, 2005, p. 269). 
Decades of research have provided evidence for neuroticism’s reliability and 
construct validity. Neuroticism is substantially stable over time (Roberts & DelVecchio, 
2000), self- and rater-reports agree quite strongly (Costa & McCrae, 1992a), and a third to 
half of its variation is attributable to genetic differences (Bouchard & Loehlin, 2001). People 
higher in neuroticism tend to be more stress prone, less happy, and less satisfied with their 
lives (Lahey, 2009; Strickhouser, Zell, & Krizan, 2017). They also tend to have poorer life 
outcomes: they are less well-educated, have lower incomes, and are more likely to divorce 
(Roberts, Kuncel, Shiner, Caspi, & Goldberg, 2007). Finally, people who are higher in 
neuroticism are more likely to be diagnosed with mental health disorders (Strickhouser, et al., 
2017) and neurodegenerative diseases (e.g., Alzheimer's disease; Terracciano et al., 2014), 
and experience poorer physical health and die earlier (Deary, Weiss, & Batty, 2010; Roberts, 
et al., 2007; Strickhouser, et al., 2017). 
Causal frameworks to explain relationships between neuroticism and health have been 
developed. One posits that neuroticism is related to mortality via its impact on health-related 
behaviors, thoughts, emotions, and physiological responses to stress. For example, the greater 
impulsiveness associated with neuroticism is said to lead to behaviors, such as cigarette 
smoking, which leads to increased mortality (Deary, et al., 2010). A second framework posits 
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that common causes, whether environmental stressors, genes, or other factors, lead to people 
being higher in neuroticism and having poorer health (Deary, et al., 2010).  
Some findings on neuroticism and health are seemingly incompatible with these 
frameworks. Notably, some studies show that neuroticism is related to better health (e.g., type 
2 diabetes; Čukić & Weiss, 2014) and reduced mortality (e.g., Korten et al., 1999). Other 
studies show that high neuroticism in the presence of high conscientiousness is especially 
protective (Turiano, Mroczek, Moynihan, & Chapman, 2013).  
The studies that show that neuroticism can be protective are ‘good studies’: they have 
sufficient power and the neuroticism measures are reliable and well-validated. In response to 
these and other findings, some have urged researchers to revise or develop new causal 
frameworks that allow cultural, cohort, or period norms, or other influences, to modify how 
personality traits are expressed in health-relevant ways (H. S. Friedman, 2019; H. S. 
Friedman & Kern, 2014; H. S. Friedman, Kern, Hampson, & Duckworth, 2014; Shanahan, 
Hill, Roberts, Eccles, & Friedman, 2014). These models therefore allow that neuroticism may 
be related to health-promoting behaviors in some contexts, health-harming behaviors in other 
contexts, and health-neutral behaviors in still other contexts. These models also allow for the 
possibility that contextual factors may amplify or dampen associations between neuroticism 
and health.  
We conducted a large epidemiological study that sought to determine why 
neuroticism was sometimes related to lower mortality. We found that, although the total 
neuroticism score was related to greater mortality, a component of neuroticism that captured 
worry and vulnerability was related to lower mortality (Gale et al., 2017). Follow-up studies 
involving other health outcomes  (Weiss et al., 2019) and molecular genetic data (Hill et al., 
2019) supported this possibility.  
Factors and Facets of Personality 
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Personality traits are made up of lower-order facets that share variance in common, 
but also have what has been called unique, specific, or unshared variance (Costa & McCrae, 
1995). For example, the Revised NEO Personality Inventory’s (NEO-PI-R) neuroticism 
factor comprises anxiety, angry-hostility, depression, self-consciousness, impulsivity, and 
vulnerability. These facets correlate between .31 and .64 (median r = .47) with one another 
(Costa & McCrae, 1992, pp. 100-101).  
The multifaceted nature of neuroticism has two consequences (see Table 1). First, 
although there are few ways that people can be very low or very high in neuroticism (they 
would have to be very high or very low on all facets), as one moves away from these 
extremes, there are many ways that people can get the same score. Second, for any outcome, 
two people with the same neuroticism score could be differently at risk and two people with 
different neuroticism scores could be equally at risk. This is because the size and direction of 
neuroticism-health associations depends on how a trait’s facets are related to the outcome. 
Moreover, if an outcome is related to a particular facet and that facet is not captured by a 
particular scale, then by using that scale, researchers may not find an association between 
neuroticism and the outcome. 
Testing whether different neuroticism facets have different associations with health 
sounds simple: just test the relationship between each facet and the health outcome. However, 
because facets are correlated, if one used this approach and found a significant association 
with one or more facets, it is not clear what these findings would mean. The associations 
could mean that the facet or facets were related to the outcome. However, because facet 
scores contain common neuroticism variance (they are all correlated), these findings could 
mean that the general neuroticism factor was related to the outcome. Also, because the 
strength of the association between each facet and the general neuroticism factor varies, if we 
find an association between health and one, but not another, neuroticism facet, this might be 
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Table 1 
 
Illustration of How the Existence of Personality Facets Can Affect Causal Inference 
 
Participant Anxiety Angry Hostility Depression Self-Consciousness Impulsiveness Vulnerability Neuroticism Risk 
1 15 20 10 21 25 10 101 Highest 
2 25 13 12 12 22 17 101 High 
3 17 16 18 14 15 21 101 Medium 
4 24 15 17 11 9 25 101 Low 
5 0 16 18 5 32 30 101 Lowest 
6 11 11 19 11 0 30 82 Lowest 
7 27 6 7 19 8 30 97 Lowest 
8 14 21 4 10 0 30 79 Lowest 
9 7 6 10 20 15 30 88 Lowest 
10 13 14 27 22 28 30 134 Lowest 
 
Note. This table presents raw scores on the six neuroticism facets and their raw neuroticism domain scores for 10 fictional participants who completed the NEO-PI-R (Costa 
& McCrae, 1992b). To compute the raw neuroticism domain score requires summing the scores for the six raw facet scores, each of which can ranges from 0 to 32 (Costa & 
McCrae, 1992b). A raw domain score of 100.3 on the self-report form of this instrument corresponds to one standard deviation above the mean, i.e., being high in 
neuroticism, based on combined gender norms in adults (Costa & McCrae, 1992b, p. 75). The first five rows show how different personality profiles at the facet level can all 
lead to the same high neuroticism score and how, if risk of a particular poor health outcome is associated with one facet (low scores on vulnerability in this instance), then the 
risk for each of these participants with the same neuroticism score will differ. The last five rows show that individuals with different neuroticism scores may have the same 
risk for poor health if they all have the same vulnerability score.
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because the facet related to health is more closely related to the general neuroticism factor. In 
other words, to examine the role of facets, we must focus on the unique facet variance as it 
will not be drenched in general factor variance (Jang, McCrae, Angleitner, Riemann, & 
Livesley, 1998; Seltzer, Ones, & Tatar, 2017). 
To examine the associations between personality facets and health or other outcomes, 
it is often best to use exploratory bifactor analyses (Wiernik, Wilmot, & Kostal, 2015). This 
statistical procedure distributes variance from a set of variables into a smaller number of 
variables (factors). Specifically, the variance for items is split into that which is related to a 
‘general factor’ and that which is related to ‘special factors’ (see Figure 1a). The general 
factor, which is what one commonly refers to as ‘neuroticism’, consists of variation shared by 
all the items. The special factors are made up of the variation that are unique to a subset of 
items. As such, although special factors might be correlated with one another, as they are in 
the figure, they are statistically independent of the general neuroticism factor; they have a 
zero correlation with neuroticism as we commonly refer to it.  
Exploratory factor analysis differs from exploratory bifactor analysis in how it 
distributes the variance from the items. In exploratory factor analysis, the variance of the 
items is split into one or more factors, each representing the common variance shared by a 
subset of items (see Figure 1b). If multiple factors are extracted, none of these factors will be 
a general factor, and the degree to which there is a general factor will be reflected in 
correlations among these factors. That is, if one conducted a further exploratory factor 
analysis on these factors, as is shown in the figure, a general factor would emerge; however, 
this general factor would be correlated with the lower-order factors, which is not the case in 
bifactor analysis. It thus follows that, if a general factor is present in a set of personality 
items, choosing to use a bifactor analysis or factor analysis has consequences for the meaning 
of the results. This is because, once again, in bifactor analysis, the scores relating to 
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Fig 1. Rotation in exploratory bifactor analysis (a) enables one factor, the general factor (here, GF), to load on all items, and attempts to achieve a set of loadings (depicted by 
arrows from circles to boxes) for special factors (here, SF1 and SF2) in which each ‘loads’ on a discrete set of items (the boxes). Rotation in an exploratory factor analysis (b) 
attempts to achieve a set of loadings, in which each factor (here, F1, F2, and F3) loads on a discrete set of items (the boxes). Double-headed arrows indicate correlations 
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between factors. For simplicity, we did not depict residual variances. It is important to appreciate that, in the exploratory bifactor analysis, the general factor has a correlation 
of zero with the special factors. This is not the case in the exploratory factor analysis, in which the general factor is correlated with all the factors. 
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facets do not overlap with the general factor. On the other hand, in exploratory factor 
analysis, the facet scores would be correlated with the general factor.  
Neuroticism, Special Factors of Neuroticism, and Health 
Our first two studies tested whether facets of neuroticism had differential effects on 
health by analyzing data on 321,456 participants of UK Biobank (Sudlow et al., 2015). In our 
initial study (Gale, et al., 2017), we sought special factors, i.e., factors found in addition to, 
and uncorrelated with, a general neuroticism factor, in the 12-item neuroticism scale from the 
short-scale EPQ-R (Eysenck, et al., 1985). We found two (see Table 2). Based on the items 
that defined the first, e.g., “Would you call yourself a nervous person?”, we named it 
“anxious/tense”. Based on the items that defined the second, e.g., “Are you a worrier?” and 
“Are your feelings easily hurt?”, we named it “worried/vulnerable”. Although these special 
factors accounted for a small amount of variance, we later found them in two independent 
data sets (Weiss, et al., 2019). Next, we tested whether either or both special factors were 
related to death from all causes and death from cancer, cardiovascular disease, respiratory 
disease, and external (e.g., automobile accidents) causes (see Table 3). People with higher 
anxious/tense scores did not experience significantly greater or reduced mortality; people 
with higher worried/vulnerable scores were at reduced risk, and some associations were still 
significant when adjusting for health covariates and after correction for multiple tests. 
In a second study, using the same participants, we investigated the relationships 
between the general neuroticism factor, the special neuroticism factors, and 16 health-related 
variables (Weiss, et al., 2019). Focusing on the analyses in which we examined associations 
of these covariates with neuroticism’s general factor and the two special factors separately, 
one sees a striking pattern (see Table 4). For many of these variables, people who scored 
higher on the general factor of neuroticism showed a profile related to poorer health, whereas 
people who scored higher on worried/vulnerable showed a profile related to better health.
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Table 2 
 
Bifactor Structure of the 12 Items from the Short-Scale Eysenck Personality Questionnaire-Revised (N = 321,456) 
 
  Special factors 
Item General factor Anxious/tense Worried/vulnerable 
Would you call yourself a nervous person? 0.463 0.608 0.026 
Do you suffer from 'nerves'? 0.439 0.490 -0.028 
Would you call yourself tense or 'highly strung'? 0.481 0.352 -0.020 
Do you often feel 'fed-up'? 0.708 -0.158 -0.018 
Do you ever feel 'just miserable' for no reason? 0.673 -0.154 0.027 
Does your mood often go up and down? 0.736 -0.130 -0.047 
Do you worry too long after an embarrassing experience? 0.403 0.009 0.568 
Are your feelings easily hurt? 0.458 -0.024 0.399 
Are you often troubled about feelings of guilt? 0.450 -0.014 0.315 
Are you a worrier? 0.481 0.161 0.309 
Do you often feel lonely? 0.452 -0.027 0.057 
Are you an irritable person? 0.492 0.027 -0.043 
 
Note. The bifactor structure was achieved by a bi-geomin rotation (Jennrich & Bentler, 2012) of three factors extracted from the 12 items. The first factor (the general factor) 
had substantial loadings on all of the items. The remaining two factors (the special factors) had substantial loadings on a subset of items. Note that the special factors are 
uncorrelated with the general factor. This rotation allowed the two special factors to be correlated, and revealed a medium-sized correlation between them, r =.312. Several 
indicators of how well this model fit the data were computed. The Root Mean Squared Error of Approximation (RMSEA) = 0.048, 90% confidence interval = [0.047 to 
0.048], probability RMSEA ≤ .05 > .999; Comparative Fit Index = 0.975; Tucker-Lewis Fit Index =0.950; Standardized Root Mean Square Residual = 0.019. Factor loadings 
in boldface are salient, i.e., ≥ |0.3|.  The values of these indicators show that the fit of the model to the data was excellent. Table adapted from Table S1 in Weiss, et al. (2019).
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Table 3 
 
Hazard Ratios for Mortality Risk and Each Standard Deviation Increase in Anxious/Tense 
and Worried/Vulnerable, Estimated Simultaneously (N = 321,456) 
 
Cause of death and adjustments Anxious/tense Worried/vulnerable 
All causes (n = 4497)   
Age, sex, and Neuroticism factor 1.00 [0.98, 1.03] 0.88 [0.86, 0.91] 
All covariates 0.99 [0.96, 1.03] 0.94 [0.90, 0.97] 
Cancer (n = 2912)   
Age, sex, and Neuroticism factor 0.96 [0.92, 1.00] 0.93 [0.89, 0.97] 
All covariates 0.96 [0.92, 1.00] 0.97 [0.92, 1.01] 
Cardiovascular disease (n = 925)   
Age, sex, and Neuroticism factor 1.00 [0.93, 1.07] 0.84 [0.78, 0.91] 
All covariates 0.99 [0.92, 1.06] 0.93 [0.86, 1.01] 
Respiratory disease (n = 688)   
Age, sex, and Neuroticism factor 1.02 [0.94, 1.11] 0.84 [0.77, 0.91] 
All covariates 0.98 [0.90, 1.06] 0.93 [0.85, 1.01] 
External causes (n = 422)   
Age, sex, and Neuroticism factor 1.03 [0.90, 1.13] 0.92 [0.82, 1.02] 
All covariates 1.00 [0.90, 1.10] 0.97 [0.87, 1.08] 
 
Note. The size and direction of relationships, as indicated by hazard ratios and their 95% confidence intervals (in 
square brackets), between each of the special factors of neuroticism and death from all causes and death from 
four major causes. Effects were derived using proportional hazards survival analysis and are described in Table 
4 of Gale, et al. (2017). The hazard ratios anxious/tense and worried/vulnerable were adjusted for each other, 
and also for age, sex, and neuroticism in one model, and for these variables and additional covariates related to 
health behaviors (smoking status, alcohol consumption, exercise behavior, consuming fruits and vegetables), 
physical characteristics (body mass index, the lungs’ forced expiratory volume in one second, systolic blood 
pressure, and grip strength), reaction time, number of reported diagnosis of a set of illnesses (vascular or heart 
problems, diabetes, cancer, asthma, chronic lung disease, deep vein thrombosis, or pulmonary embolism at 
baseline), and indicators of socioeconomic status, including the Townsend index of deprivation (Townsend, 
Phillimore, & Beattie, 1988), and educational achievement. Estimates in boldface and italics were associations 
that were significant at p < .001 and survived adjustment for the false discovery rate (Benjamini & Hochberg, 
1995).
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Table 4 
 
Relationships Between Health Outcomes and Each Standard Deviation Increase in Anxious/Tense and Worried/Vulnerable, Estimated 
Separately (N = 321,456) 
 
 General factor Anxious/tense  Worried/vulnerable  N vs. AT N vs. WV AT vs. WV 
Logistic regression 
      
Current smoker 1.27 [1.26, 1.29] 1.44 [1.41, 1.48] 0.77 [0.76, 0.79] S D D 
Eats 5+ portions of fruit/vegetables daily 0.90 [0.89, 0.91] 1.00 [0.99, 1.01] 1.00 [0.99, 1.02]    
Drinks alcohol daily or almost daily 0.98 [0.97, 0.99] 1.02 [1.01,1.03] 1.08 [1.07, 1.09] D D S 
Vascular/heart problems 1.22 [1.21, 1.23] 1.05 [1.04, 1.06] 0.99 [0.98, 1.00] S   
Diabetes 1.21 [1.19, 1.23] 0.82 [0.81, 0.84] 0.81 [0.79, 0.83] D D S 
Asthma 1.14 [1.13, 1.15] 1.02 [1.01, 1.04] 1.02 [1.01, 1.04]    
Chronic lung disease 1.54 [1.49, 1.59] 1.04 [0.99, 1.08] 0.91 [0.87, 0.96]  D  
Cancer 1.02 [1.01, 1.04] 0.99 [0.97, 1.01] 0.99 [0.97, 1.01]    
Deep vein thrombosis 1.13 [1.10, 1.16] 0.91 [0.88, 0.94] 0.92 [0.88, 0.95] D D S 
Pulmonary embolism 1.14 [1.09, 1.19] 0.89 [0.84, 0.94] 0.92 [0.87, 0.98] D   
    
   
Linear regression       
Exercise taken -0.148 [-0.152, 0 .143] -0.004 [-0.005, 0.005] 0.043 [0.042, 0.053]  D  
Body mass index (kg/m2) 0.261 [0.243, 0.279] -0.737 [-0.757, -0.712] -0.560 [-0.582, -0.537] D D S 
Systolic blood pressure (mm Hg) -0.421 [-0.487, -0.355] 0.422 [0.346, 0.498] -0.500 [-0.584, -0.416] D S D 
Grip strength (kg) -0.761 [-0.789, -0.734] -0.411 [-0.443, -0.379] -0.248 [-0.283, -0.213] S S S 
Forced expiratory volume in 1s (l) -0.032 [-0.034, 0.030] -0.002 [-0.004, 0.001] 0.023 [0.020, 0.026]  D  
Reaction time (ms) 4.72 [4.31, 5.13] 5.07 [4.59, 5.54] 0.937 [0.412, 1.470] S S S 
Number of effects in different direction    6 8 2 
Percent of effects in different direction    54.55% 72.73% 25.00% 
 
Note. Adapted from Table S3 in Weiss, et al. (2019). Effect estimates for logistic regressions expressed in odds ratio per standard deviation of the general factor or special 
factors of neuroticism. Differences in the direction of significant effects between the general factor and anxious/tense (N vs. AT), between the general factor and 
NEUROTICISM         14 
 
worried/vulnerable (N vs. WV), and between the two special factors (AT vs. WV) are noted in the last three columns. D = different direction, S = same direction. The last two 
columns representing the examination of the two special factors simultaneously are not depicted here.
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In a third study (Hill, et al., 2019), a genome-wide association study of 270,059 UK 
Biobank participants, we determined the extent to which the general factor and two special 
factors were biologically and genetically distinct. We found that the general factor and the 
two special factors were all related to genetic variants in different regions of the genome. 
Moreover, although the genes underlying each factor were related to neurological and brain-
based biology, and especially the brain’s cortex, they were related to different parts and 
pathways of the brain. For example, genes underlying the general neuroticism factor were 
related to the creation of new neurons and the growth of dendrites, but genes underlying the 
worried/vulnerable special factor were related to high voltage gated calcium channel activity 
and the voltage gated calcium channel complex.  
In this same study, we also examined, at the genetic level, the relationships between 
health outcomes, on the one hand, and, on the other hand, our neuroticism variables. To do so 
we computed genetic correlations between the neuroticism variables and the health variables. 
A genetic correlation indicates the degree to which the same genes are related to two 
measured variables (see Figure 2). We found four striking patterns of genetic correlations 
(see Table 5). First, as in our non-genetic studies (Gale, et al., 2017; Weiss, et al., 2019), the 
directions of the relationships between physical health and health behaviors, on the one hand, 
and the general neuroticism factor and the special factors, on the other, often were in opposite 
directions. The general and special factors were genetically related to poorer and better health 
outcomes, respectively. This finding is important because it is consistent with findings in our 
earlier, non-genetic studies. Second, with one exception, the relationships between the 
neuroticism variables and mental health were in the same direction, that is, greater risk. This 
finding is important because it is what one would expect to find if these findings were not 
some artifact. The sole exception, by the way, was for attention deficit hyperactivity disorder 
where the special factors were related to reduced risk and the general factor was related to 
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Fig 2. A genetic correlation indicates the degree to which the same genes are related to two measured variables. 
For any pair of heritable traits, that is, traits in which some proportion of the variation can be explained by 
genes, it is possible to estimate a genetic correlation. In the example above, some variation in the neuroticism 
phenotype (areas a and c) and the health phenotype (areas b and c), is heritable. The phenotypic correlation 
between these traits, that is, what one would obtain by computing a Pearson correlation coefficient (r), is 
represented by areas c and d. The genetic correlation (rg) is the proportion of the phenotypic correlation 
attributable to genetic effects, and is represented by area c. There are multiple ways to estimate genetic 
correlations. For example, one can do so in a twin study by comparing the size of correlations between variables 
A and B in monozygotic twins to cross-twin correlations between these variables in dizygotic twins. A cross-
twin correlation is simply the correlation between variable A in one twin and variable B in his or her co-twin, 
and vice versa. If the two variables are genetically correlated, we would find that the cross-twin correlations are 
greater in monozygotic twins, who share all of their genes in common, than in dizygotic twins, who share, on 
average, half of their genes in common. If molecular genetic data are available, one can estimate genetic 
correlations directly by determining the proportion of genes for one trait that are genes for the other trait. 
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Table 5 
 
Genetic Correlations Between Health Outcomes and the General Factor or Neuroticism, the Anxious/Tense Facet, and the Worried/Vulnerable 
Facet (N = 270,059) 
 
 General factor Anxious/tense  Worried/vulnerable  N vs. AT N vs. WV AT vs. WV 
Longevity       
Parents age at death -0.16 0.16 0.21   S 
Longevity -0.18 0.06 0.08    
       
Mental health       
Bipolar disorder 0.07 0.17 0.10   S 
Schizophrenia 0.16 0.28 0.17 S S S 
Major depressive disorder 0.68 0.21 0.19 S S S 
Anorexia nervosa 0.14 0.20 0.22 S S S 
Attention-deficit hyperactivity disorder 0.30 -0.26 -0.22 D D S 
Autism spectrum disorder 0.12 0.09 0.16    
       
Cardiovascular       
Coronary artery disease 0.10 -0.15 -0.11 D D S 
Diastolic blood pressure 0.01 0.19 -0.02    
Systolic blood pressure -0.04 0.22 -0.01    
       
Metabolic       
Type 2 diabetes -0.04 -0.15 -0.09    
Obesity 0.02 -0.41 -0.22   S 
       
Health and well-being       
Alzheimer's diseasea 0.11 0.03 -0.03    
NEUROTICISM         18 
 
Self-rated health -0.48 0.15 0.15 D D S 
Smoking (ever vs. never) 0.16 -0.26 -0.21 D D S 
Alcohol intake -0.11 0.06 0.09  D  
Tiredness 0.67 -0.04 0.08    
Forced expiratory volume in one second -0.03 0.07 0.05    
Subjective well-being -0.68 -0.16 -0.27 S S S 
       
Anthropometric       
Body mass index 0.04 -0.38 -0.19   S 
Chronotype -0.05 -0.03 -0.04    
Sleep duration -0.15 0.05 -0.03    
 
      
Reproductive       
Age at first birth -0.26 0.28 0.25 D D S 
Number of children 0.11 -0.26 -0.12 D D S 
Number of effects in different direction    6 7 0 
Percent of effects in different direction    60.00% 63.64% 0.00% 
 
Note. Table adapted from Hill, et al. (2019). Correlations indicate the overlap between the genetic variance relating to the neuroticism variables and the other variables. 
Estimate in italics were significant at p < .001 and estimates in boldface and italics survived adjusting for the false discovery rate (Benjamini & Hochberg, 1995). Differences 
in the direction of significant effects between the general factor and anxious/tense (N vs. AT), between the general factor and worried/vulnerable (N vs. WV), and between 
the two special factors (AT vs. WV) are noted in the last three columns. D = different direction, S = same direction. a In the original paper, Hill, et al. (2019) included two sets 
of genetic variants for Alzheimer’s disease. The genetic correlations between the three neuroticism variables and the two sets of genetic variants for Alzheimer’s disease were 
close to identical. 
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increased risk. Third, higher blood pressure was solely genetically related to the 
anxious/tense factor. This was important because it was evidence for convergent and 
discriminant validity. Fourth, the genetic correlations between the general factor and major 
depressive disorder, subjective well-being, self-rated health, and tiredness, were much larger 
than the comparable correlations of these health variables and the special factors.  
Conclusions 
The findings described here represent key results from our recent work on the special 
factors of neuroticism (additional results can be found in Gale, et al., 2017; Hill, et al., 2019; 
Weiss, et al., 2019). These findings, we would argue, indicate that there may be a need to 
refine how we think about the relationships between neuroticism and health. Specifically, the 
importance of examining variance specific to neuroticism facets, especially related to worry 
and vulnerability, adds a new wrinkle to causal models. The special neuroticism factor, 
whose items relate to being worried and feeling vulnerable, for example, may be related to 
better health because it promotes health vigilance. This explanation is consistent with a recent 
study in which the authors found that the neuroticism variation that overlapped with “bodily 
vigilance”, which was measured by questions such as “How much do you wonder about why 
your body feels the way it does?”, was associated with better health, and that the other 
neuroticism variance was related to poorer health (Weston & Jackson, 2018). It is also 
consistent with earlier reports that people high in neuroticism tend to report symptoms more 
frequently even if there is no underlying disease (Costa & McCrae, 1987) and seek medical 
attention more often (B. Friedman, Veazie, Chapman, Manning, & Duberstein, 2013), and so 
these individuals may be more likely to be diagnosed and treated at earlier stages of a disease 
process (H. S. Friedman, 2019). Further work in this direction will bring us closer to 
understanding the causal framework undergirding personality and health, and neuroticism 
itself. 
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As a medical or psychological professional, or a friend, loved one, or acquaintance, 
we often tell others not to worry so much. Health-wise, we have found phenotypic and 
genetic evidence for an upside to worry. 
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